Pubertal exposure to di-(2-ethylhexyl)-phthalate inhibits G9a-mediated histone methylation during spermatogenesis in mice.
The increasing incidence of male reproductive impairments has been associated with di-(2-ethylhexyl)-phthalate (DEHP) exposure. However, mechanisms involved are lacking. We exposed 4-week-old male C57BL/6j mice to DEHP by gavage at 0, 125, 250 or 500 mg/kg body weight/day for 28 consecutive days. Our data showed that pubertal exposure to DEHP induces sperm count reduction as well as histological abnormalities in seminiferous epithelium and apoptosis of post-meiotic germ cells, and these effects are concomitant with reduction of testosterone levels and its steroidogenic gene expression. Moreover, the expressions of estrogen receptor ERβ and nuclear receptors Nr0b1, Nr0b2 are increased. The expression of Nr5a2 which is the inducer of steroidogenesis is significantly reduced. Furthermore, spermatogonial stem cell (SSC) self-renewal, differentiation and meiosis were significantly impaired, and the epigenetic regulator G9a-mediated histone methylation was decreased following DEHP exposure. Our results suggest that the DEHP-induced male reproductive impairments may depend on its estrogenic action on estrogen receptor and nuclear receptor, and involve inhibition of steroidogenesis, SSC self-renewal and meiosis, which may be attributed to the down-regulation of G9a-mediated histone methylation.